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^ (57) Abstract: Disclosed is a method for producing a mixture of 5 or -pregnane derivatives represented by the general formulae (II) 
and (III) below which is characterized by reacting a pregnane derivative represented by the general formula (I) below with a metal 
selected from alkali metals and alkaline earth metals in the presence of a proton donor, an amine and/or ammonia. By this method, 
a 5 a -pregnane derivative which is useful as a synthetic intermediate for a squalamine can be produced from an easily-available raw 
material at high yield. (In the formulae, R 1 represents a protecting group of a hydroxy 1 group, and R 2 , R 11 and R 12 independently 
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represent a hydrogen atom or a protecting group of a hydroxyl group.) 
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io ^^3S5cSJcS-e#^tbS^^ (ID tfclift^ (iv) ©^»-»3K^ 

why?7>t—&ff5ZbK£V)fc&m (I I) ^fcte^-B^ (IV) 

15 5. DSft^flfefii 

I^itt^tSft^ (I) ©»3t*afe«:«f^IRS$ti/'&V\ 0»J*.rf (2 
OS) -7a, 2 1-i?tKn^-20-yWV^t-l, 4-v^^- 
3-^^«, 3a, 7 a - ^ t K P v'- 5 J3 - ^ 7 J: t^/f fi^: © I 

&m&^&ffl^fc&ifeSJ&^tti- (JP-B-2525049) rfcWD 7 a 

KfcfPHU $ fefcyfcSt-fbtf^Sr?- b V 9 AT? 2 O-fi^rMTci-S (WOO 2/2 

0 5 5 2) n £ 9^Bl-#S^ ^fc (20S) - 7a, 2 1- *? 

t KP ^r^- 2 0 - y f;V7°V^t - 4 -xy - 3 - ^^(1 3 a, 7 a— i^t 

25 KP^r^-3-^y-7°V^t-4-^y-2 0a-*;W^7t KS-ft^b 
s £ ^I^Jc^b^^m^ h y !?AT?T;V7 f t FX^Mtc-TS (WOO 3/2 3 0 
4 7) r^ai)tlM#§^^^^5o ^ tub ©^^^2 l#:*5<fctJ* 7 {4 
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Ptttsft^ (i) ttsrtmso 

5 ##$J 1 

(20S) -21-tert -zf^~;Vx>^ *f-;v*s V ;v$-3c V- 7 a - fc Ko^*/ 

-2 o -^f-^yu^-r- 1 , 4-> ? ^>-- 3 -^-xow^ 

llfl^Tv ti2 0 0ml©77^3|^ (20S) - 7a, 2 
Kpt^V-2 0— 1, 4-v 5 ^>'-3— (8. 79g, 2 

10 5. 5 mm o 1) N ^ ^ /V (2. 6 0 g. 3 8. 3 mm o 1) $5 XTFT h 

7tKP77^ (100ml) &AtlXMW^t£&bMMiSTt, ^b/c 0 r <7) 
MWfc, tert-7~W^WPPV7^ (5. 00g, 3 3. 2 mm o 
1) ^7f7tKP77^ (2 0ml) bfd^Sr 0 °C~ 1 0 

*ftfc*L5«fc 5fcifiTU tt^Tt^ t#tLT £ «b &<: 1 B£ BS»# bfc 0 

15 Rj&m&yK (2 0 0ml) iZ-Mit, g^^/V (100ml) "C 2 ISttWUfco 

tKS^^si u N ^rwi&i&fn^* (loomi) u ^7R^m^- h y ? 

T?*tS-rS- kfc£ V, TfB«^tt§r^-rS (2 OS) -21-tert-^ 
/V^f/V^yWv'- 7 a- t Fn^rv-- 2 0 - ^f;V7°^^t- 1 , 4 - 
20 v^^-3-^ (11. 1 1 g) £r#fc (W9 5%) o 

'H-NMR^^ (2 7 0MH z. CDC 1 3> TMS S P P m) 5 : 

0. 0 3 (s, 6H), 0. 7 6 (s, 3H), 0, 89 (s, 9H), 
0. 99 (d, 3H, J = 6. 9Hz) , 1. 1-1. 8 ( 1 5 H) , 2. 
03 (dt, 1H, J = 3. 0, 12. 9Hz), 2. 48 (dd, 1H, 
25 J = 3. 0, 13. 9 Hz) , 2. 7 5 (dt, 1 H, J = 2. 0, 13. 
9 Hz), 3. 28 (dd, 1H, J = 6 . 9, 9. 9Hz), 3. 56 
(dd, 1H, J = 3. 0, 9. 9Hz) , 4. 05 (bs, 1 H) , 6. 
14 (dd, 1H, J=0. 9, 2. 0Hz) , 6. 24 (dd, 1 H, J 
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= 2. 0, 9. 9Hz) , 7. 0 8 (d, 1H, J = 9. 9Hz) . 

mmm i 

(20 S) — 21 — tert — <f~As%/ ]} /V^r^cis— 7 a — t Kn^r^ 

- 2 0 -p*<7vV- 5 a -7 P 1/^'^— 3 -^^do^TJ* (20 S) — 21 — tert 
5 --f^fV^^^/Vl/ V /V^^cis— 7 a — fc KP*^-2 0— ^^VV— 5 b-^I/ 
1 -m^- 3 — ^^CD 
^lff#|l|^CT. ^*3 0 0ml©3oP77^3l^ f KP79> / (8 

5ml) , ( 2 0 S ) — 2 1 — tert — r/^/VS?^ ^/V-V JJ 7a — 

4-^^-3-^-^(5. 00g N 
10 10.9 mm o 1 ) „ tert — 7*9 J — /V (3 . 4 7 g » 46. 8 mm o 1 ) 
^Pi, -5 0tm^U M^T^^e^T (8 5ml) #CV^ 

(0. 3 2g N 4 6. lmmol) Srrt?@.-5 0 < C 4 0°Ci^ 

Ibte&ibtyo < VMx., mmT%k£ h\ZL-4 O°C-T?2 0#rflift#b^ o bos«- 
^7^^7A (3. 6 1 g. 46. 8 mm o 1 ) SrflPfcfc^ KJEg?fc8:^?fi 
15 fti^^tL^^fjn^f^U T>^r~T£^icbfc 0 #&,ttfc^b 
7t K077 1 5 W*%?JKSbK?S^SrJn^.T*»© p H Sr 4 ~ 6 £ bfc 

f, Ufc 0 fil?fHPLC}c:tMLfc^5, (2 0 

S) -21 — tert -7*f;Vi?^ f/^U/W^- 7 a — t Kp^^- 2 0 
-**?->V- 5 a-^V^- 3-&> (3. 8 1 g, Jfcs£7 6%) , ifej;^ (2 
20 OS) -2 1- t e r t-7'f^W!J^W-7o-fcKP^-2 

5 a-^V^- 1 V- 3 -^-^ (0. 6 5 g N l&m 1 3%) 

HPLClft ^7^ : T S K— g e 1 8 0 TM, ft#4. 6mmX|^250 
mm, # 9 : 3 5°C S mWi^ :T±h^hV 7V/fr= 9 / 1 x mM : 1 m 

25 1 /m i n % ^tiilft : 2 1 0 n m, ^B#^ : (20S) -21-tert- 
-f^/lsi?* ^VWJJ jV^r^r-y- 7 a - t Kp^- 2 0 5 a -7°Ut? 

-t— 3 -^~>-= 3 0m i n, (20S) - 21-tert -7**f~;V*?* ]) 
jrVjtrZc-y- 7 a — t: Kndp-^— 2 0 -^^/V- 5 a—^X"?*}— 1 — at^ — 3 - 
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$-l/= 2 4 m i n 

(2 OS) -let, 2 1 - i>t Fn^^- 2 0 - ^ 5 a - 3 - 

Jrl/lS^U (20S) —7 a, 2 1- i?t KD^i/- 2 O—^^/V- 5 a—ZfU 

5 ?~r-i-^-^-3-3ri/(Dm&m<Dmm: 

liffflMT^ §i2 0 0ml©3op77^3|^ 1 T?# fetbfc (2 

OS) — 21 — tert —Zf^/Vi?* ^/VZs ]} ;V3r*c V— 7 a — fc Ko^->- 2 
0-^f/V-5o-^t-3-ty (3. 8 1g,8. 2mmol) 
(20S) — 21 — tert — -ff-jV*?* ^;V^y V ?VJr$r%/— 7 a - t Kp^^ 

10 -2 0-^f;k-5a-yi/^t-l-x^-3-ty (O. 65g s 1. 4m 
mol) ^ft5Th7tFP77yft, #CV^ 6Nt| (2ml) 
t 40 tST? 2 BftRHtttUfco T LCTMCi^^ilt, SJ&ifc*:£fifc:?& 
m U 10 flf *%tK»^^ h y 9 AzK^-cvKiB co p h 8 KHRtf *m 
I^ltto fiI^HPLC|CtMLfcir5, (20S)-7a, 21 

15 -i?tFo^>-2 0-^f;V-5a-7°^t-3-t^ (2. 7 6 g „ JfcJ(S 
9 6%) *5j;D? (2 0 S) - 7 a, 2 1 ->?fc Kb^'V- 2 0 - 5 a- 

^V^- 1 3 — #1/ (0. 4 6g s i|X*9 5%) £rg-^bTV^ 0 

HPLC^# *7A:Vydac218TP 5 4 300A5u, F*I# 4 . 6 
mmX;R:£ 2 5 0 mm N # 9 J»MM : 3 5°C S : Ti? b~ h V ?V/i&= 3 

20 / 7 % :1ml /m i n N tfetfJj&S : 2 1 O n m, : ( 2 0 S ) - 

7a, 21 — KP^>- 2 0 — *7-/V— 5 a—~7\<">f^- 3 — 30m 
in, (20S)-7a, 2 1 - i^t Kn^r^- 2 0 - ^f ^- 5 a -7°V^t 
— 1 —^-ly— 3 —^rly= 2 4 m i n 

mnm 2 

25 (2 0 S) -7a, 2 1 - Ko ^r^- 2 0 - ^f/W 5 a - 7°V^t- 3 - 

MH#BI^CTs 2 0 0ml©3oR77^3|^ HJS^ll 2 T?#e>tbfc (2 0 
S) -7 a, 2 1- i?hFn^^-2 0- ^^-5a-7'W^t-3-ty 
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(2. 7 6 g N 7. 9 mm o 1 ) #3 ±1* (20S) — 7 a, 21 — S?fc Ko^ 
-2 0-^f/V-5a-^^t-l-xy-3-ty (0. 46g, 1. 3m 
mol) &tt-t-&T hy t Kn7 7^iieDi, 10%^9^A*-#y 

(5 0mg) ttMttzM, 7jc^#ffl^^S^UT^ffT> 5 0 , C*T»5I^W 1 RJ^$ 
5 it^o HPLCMl-t (2 OS) -7 a, 2 FP^>-2 0-^f/V 

7 7^H^tilU TIB^^'|4^^-r^> (2 OS) -7a, 2 1- ^t Kb^ 
v'-2 0- ^f;l/-5a-7 B V^t-3-ty (3. 0 6g) £r#fc {IR* 9 
10 5% (^fLTV^Tt (2 OS) -7 a, 2 1 - i^t Ko^v'- 2 0 - ^f /V- 5 
a -^V-^^r— 3 —Jr>t (20S) -7a, 2 1 - i?t 

'H-NMR^ f/V (2 7 0MHz, CDC1 3 , TMS s ppm) 5: 
0. 7 1 (s, 3H), 1. 0 1 (s, 3H), 1. 0 4 (d, 3H, 
15 J = 6. 9Hz) , 1. 0-2. 5 (22H) , 3. 34 (dd, 1 H, J 
= 6. 9, 10. 9Hz), 3. 61 (dd, 1 H, J = 3. 0, 10. 
9Hz), 3. 84-3. 85 (brs, 1H) . 



(20S) -21— tert -7f;Vi/^ 'f'/vt/ V tv^r^y— 7 a - t Ka^V 
20 - 2 0 - ^ f /V- 5 a - 7°l/^t- 3 -^^©11 



^il^H^CTs 2 0 0ml©3oP77^3|^ HJfe^ll 1 £ |rJ— <£>gfeffs-C# & 
tbfc (2 OS) -2 1-t e r t-7Y;^f;^>!J;^^^-7ffi-t Kp 
^r^-2 O-^^/V—5 a-^U^^-- 3-^ty (4. 09g, 8. 8 mm o 
1 ) „ *5J:t^ (2 OS) -21 — tert -7f ;^!J;mv'- 7 a 

25 -tKn^-20-^f/l'-5a-/^t-l-xy-3-ty (0. 52 
g, 1. lmmol) ^ft5Tf7t KP7 7«^DX1, 10%^7^ 
(5 0mg) SrJP^yfc«, 7jc*#H^^-gmbTSi±T, 5 OtT? 
5 BtP^jS^WCo HPLC^flffcT (2 OS) -2 1- t e r t-7f;^ 
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f/V-v-U;^^^- 7 a — fc Knar-jx— 20-^ 5 a—T'UJ?*}-— 1 — m 

LC^TM Vfct r 6. (2 OS) -2 1- tert-^f;^f;^!J;v 
^^iX- 7 a - fc KP^r^- 2 0 - ^ =f-;l — 5 a -^1/^^-- 3 -^^§r (4 . 
4 7 g) tfUTV^t{|i$9 7% (MLTV^c (2 OS) -21-tert 

;VJr*c*/— 7 a - t: ppdri/- 2 0 — 5 a — T 9 ^ 

3-3r>k (2 OS) -21-tert -^f f ;V^y ;^^v^- 
7 a — t Kndrv--2 0-^^/V- 5 1 3 -^-^(59fP^r 

4 

(2 OS) -7a, 2 1- v?kKn^V-2 0-^f/V-5a-y^f-3- 

I^fHMT^ ti2 0 0ml©3oP77^3|^ 3 T»# tbfc (2 

OS) -21-tert -^f^v?^ f/V^ P /V;^ 7a - t Knafv'- 2 
0-^f/V-5a-Wt-3-^ (4. 4 7g s 9. 7mmo 1 ) 
t5rh7t Fo77^It^J:i;6NSi (2ml) &MtL, 4 0°C-e2B#^ 

OS) -7 a, 2 1 - ^t Kn^r^- 2 0 - ^ 5 a - 7°V7Y - 3 

(3. 15g) «r#fc (W9 4%) 0 

J: 9 Mit tstiZik^m (ii), (iv) texxjyt&m (v 

I) ((2 OS) -7a, 2 1 - i?t KP =^^7- 2 O - ^ f ;V- 5 a ~7V^t 
-3 WOO 1/7 9 2 5 5 rfB^O^^j; ^^77^1-t 
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^EtJISte. 2 0 0 4^3 M 3 1 B\ZB&~?mm£tl<f£&ffi2 004-1084 
3 4&mmt LTfc«9 N *<Dft&ttt&ttoW\Z.'t'<X&$£tlZ> 1 b<D'T*3bZ> 0 
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m>k<Dmm 



i . 



-ts& en 



o 




(I) 



-To ) -C^StbS 5 a-^w^^-fl^^J:-^-^ (III) 




(II) 




(III) 
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4. R^it^R 11 ^ t e r t V 5Hf 3 fBtt 

e . r y as y ^ * -cat, 5 st^ag 5 tB«^M^& 0 

7. (a) -jR5£ (I) 




^mrifciD, (iv) 
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tt^r ^Sr#mt-t-S, ^ (VI) 

OH 

(VI) 
5 H 

"C^ttS (2 OS) -7 a, 2 1 - i?t Kb 2 O - ^ fA'- 5 a -^1/ 

^^--3-^-^*5^^^; (VII) 

OH 

(VII) 

(2 OS) -7a, 2 1- v?t Kn^^-2 0-^f/V-5a-yV 
10 1 -^v- 3 —#>0>tgt&to<DW&ft&o 

8 . R 2 *5 ± t*R 2 2 dS*3d!S^FT*$> 5 ft 7 fc:BBtfeO»3££ifco 

9. R^^^R^^Hf^y^S (f=St^y;Htts ftS^f Lt 

V > T «£ V > T JV-zi «fc t^g^^Sr^ L T T t «t V ^ T U — ;V&*r i/^fr 

10. R^it^R 21 ^ t e r t -zf^tV*?* f-Asis V *> 5 9 IB 
i i. &M&TA'1i V &m-vh%, lf^7~l O ©V»-f tt36*— 5CJd|B«J©$4 

20 5t^fe 0 
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